Characterization of transducin from bovine retinal rod outer segments. The role of sulfhydryl groups.
The properties and functions of the sulfhydryl groups of transducin were examined by 5,5' -dithiobis-(2-nitrobenzoic acid) titration and N-ethylmaleimide modification. The T beta gamma subunit of transducin contained a total of six free sulfhydryl groups and two were reactive under native conditions. Both reactive sulfhydryl groups were located in the beta polypeptide. The functions of transducin were not affected by the modification of these two sulfhydryl groups. The T alpha subunit of transducin contained three accessible sulfhydryl groups under both native and denaturing conditions. When 1.3 sulfhydryl groups were covalently modified by N-ethylmaleimide, the GTPase activity, the guanosine 5' -(beta, gamma-imido)triphosphate (Gpp(NH)p) uptake, and the rhodopsin-binding property of transducin were inhibited. The binding of Gpp(NH)p to T alpha blocked two of the three sulfhydryl groups from chemical modification and increased the reactivity of the remaining one. Modification of this specific sulfhydryl group of T alpha -Gpp(NH)p inhibited the exchange of the bound Gpp(NH)p for GTP. However, the modified T alpha-Gpp(NH)p was able to activate cGMP phosphodiesterase in solution and on positively charged liposomes. These findings demonstrated that a conformational change of T alpha occurs upon the binding of Gpp(NH)p and a specific sulfhydryl group of T alpha plays an important role in the activation of transducin in retinal rod outer segments.